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crack along top center line of fuselage

front fuselage separated at front spar
attachments in downward direction

rear fuselage
and tail unit
separated at
rear spar

failure probably downwards
symmetrical with starboard

wing failur:/

main failure
between ribs
12 and 13
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F,-AB—-M, =0

s 1< <> >



M. =0 M, -F,-Isin60°—F-lcos60" =0

X F,=F,=fF,=fF, (d)

Fi:
== M, =49.6]N-m ‘%
4

=> %45 T /

49.6IN-m<M_ . <70.39N-m ‘2

s 1< <> >
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;I:F

N

HE 4, B BR[E]H

BN £, REEMAIEE,

KR ﬁ%%ﬁﬁ—‘ﬁ‘aﬁﬁﬁﬁ ik

H.

s 1< <> >



. BCBARST, ERTE g
SF,=0 F,—-P=0
=> F,, =P
W F/ANT F R,

B 4 HAEBE)
BB 4 7t , ERIIE

F=F, tan(0 — @) F-ﬂﬂ F. k\z i A
= Ptan(6 — @) | g

g

F,

. v
T F—'ﬁr

s 1< <> >




WHFRT E B, Bk 4 mAES)
BB 4 p#r, BIZJE
F, = F, tan(0 + @) = Ptan(0 + @)

==> Ptan(d—@)< F < Ptan(6 + @)

i

s 1< <> >



#2-30

2. WHEELEHE P
AC =CB =
2’

(1) £,

Ly

100N,

FILE, r

1, 6=60° H,

F,=50N, f.=04 F, #[ED
K: HREER RGP

_03 (3, HuT
(2) fp,=012 (%, Huf

6]
q[E]) , O OKFHEAF,,,

il 0K

Zﬁjj Fmin

s 1< <> >



W FONTHRME, B¥RAERS.
C,D Wit —ABEE AR AKE, RGBS
() Foix CAEBEE AR AE, BT5%.

M, =0 FNCé—FB 1=0

=> [ =100N

:> FC :FCmaX :fCFNC :4ON




M, =0 F.-r—F,-r=0

XF =0 Fy.sin60° —F.cos60° —F,, —F,=0
2F, =0 F,—P—-F'cos60° - F_.'sin60" =0
F,. =F, =100N

= [,=F.=40N F_ =26.6N
F, =184.6N

!

Mf =030, F, =fF, =5539N
Mf =0.158f, F, = fF, =27.59N

s 1< <> >



Mf =030, F,=40N<F, , p AT
= F . =20.6N

M =0.150, F,=40N>F, . p HIED)

2 D AEEEIIEsEKNE, BUTF5%R.

[
ZMA:O FNC°§_FB'I:O

N

m=) F.=100N 2%

{E. FC ¢ FCmaX — fCFNC




XT:% ZMOZO F(;'I"—FD-]/':O
SF =0 Fyesin60® - Focos60® —F . —F, =0

XF, =0 Fy,—P—F.cos60° - F/sin60° =0

FD:fDFND

X f=0.15 B}, B8 F,=1724N
FD :FC: fDFND =25.86N +C>< *\k

C HhFEmzH F. =478IN. | Fi
"\; bl




ER: (1) ﬁ%é}ﬁ—

(2)

trd

B

—

SN

H.

B oS AR, §

AT, B M,

EREE

R AR

s 1< <> >



f: (1) #H

E O TR

M, =0
Psin0-R-F.,

SF, =0 Fy-

X M. __=8F,

-R-M__ =0

Pcosf =0

d

mm) [ =P(sinf——cos0)

R
W O LR 3h;

M, =0

Psinf-R—F., -

R+M_ =0

XF, =0 Fy—Pcosf=0

X MmaXZSFN

2%, BEE

g, WEHE O




—) Fl —P(sin9+%cose) F < fF, = fPcos@

RGP P(Rsind—0cosf@)< M, < P(Rsin@+ 0 cos0)
(2) WEKE O H TR, F.,
SM.=0 F-R-M,, =0
YXF, =0 Fy—Pcos6=0

R MmaxzaFN

) F —éPcosﬁ

RENBES, F\“‘ﬁ“ F < f.Fy=f.Pcos6 MW f>E
o

R, B O A EREEAN />

B SIEARS,  f, ZE'

s 1< <> >



%38 AFHRE (R4
53]

e 1< <> >



3.1 #F kit (E4E) HTLIZSRP

e 1< <> >



ASPIRIAN ™

prm——
\.4

(1 &4
<V

" \
o=







W TT AR 52

i

TIPSR

=

e 1< <> >



e 1< <> >



3.2 HmBEBRAIFAORND 52

IR SIINEIERSGSHRMEES

AR W R B e

LI EORES il 17 s 48
(axial tension) (axial compression)

= << D



KA

B—ZBEMHEmmSRPLA F BVERTA TR, 80oRT4
AR o LN A.

-~

m

e 1< <> >



1. FHE

(1) BIF m
ERANNBErn 46, F [ 1l |
R A8 MK A B N 38 40

(2) RE

MERASWE - R
AFRARR. FERIR T
B FEXE R AOAE P AR TF m
EHIKNARE, &5
R .

e 1< <> >



(3) 4

m
PORTISTRS I LR WP F F
p o —_ B 1 7
m
AP A AT — S
H mmbERA N SHRREE
m
&, MEETREmFETH F R
R, BN 8 #r(axial force). | |
m

e 1< <> >



F F
%m Eﬂ“%ﬁﬂ: . .. A . r—

X E, WESITELE "
% 7 5 8843 A0 _E Y m

F Fy
i o 1 -3
BEMF W MM KR.

Fy F




2. B 117 B IR £ 1 | 1 £
m
(1) FHMAMEREEEm, i m v
MIFASEAER, FHAY — e —
(tensile force). m
(2) HFHARNTRRTE R, .
RIRSE K1, TR i
N F
(compressive force). ] .
m




—. WA

RPAT TSR AR BB AL E, HEETH

il 2% 1 A p R - SRR b Bl 0 BUEL, AT 4 R il ) S B AR

HALE R R EL, PR B . R IE R 7 B, 5R
1Bl T ).

F

e 1< <> >



i 3-1

—FHT]

.52 11N

pa, YRR RIS T E.

40kN 55KN 25kN 20N
.............. . — LoD oc—o— .#
4 600 Bl 300|¢ s00 |P 400 |F

e 1< <> >



B RXBER T

D F. =0 —F, —40+55-25+20=0

F, =10kN
W
40N 55kN  25kN 20kN
............. _#.—-«;—-—._._.q
4 600  B| 300|¢ 500 |? 400 |F
ey 40N 55kN  25kN 20kN
< — . — . —. — — . — . e — — — — . —. i~
y B C D E




RABEL N B % 7

Fa 40kN 55kN 25kN 20kN
—— — —  — . s —f— . — . —] —— . — — . — . — . — . —
A ‘ B C D E
—— . — . — . S —

Fy, = Fy, =+10(kKN) (+)

e 1< <> >



RBCB A HI%h 7)

FRA 40kN 55kN 25kN 20kN
- — = —. — ey — ) — . — . — ] —
A B ‘ C D E
L AN | | Ap

Fy, = Fy,+40=+50(kN) (+)

e 1< <> >




R CDBLN B %l 7

40kN 55KN  25KN 20N
= — . —— . — . — . | — . — . — . — >
4 B % P D E
—F;—-25+20=0 M [o5kN 20kN
— .« ...... _#

Fy; =-35(kN) (-)

e 1< <> >



RDEBL N B %l 71

55kN 25kN

b b —

20kN
e

Fy,=+20(kN) (+)

20kN

e 1< <> >



\

40kN SS5kN 25KkN 20kN
....... .4_.____>._<_.____>
A 600 B 300 ¢ 500 D 400 E
| Fa=10kN (2 47)
>0 Fx=50kN (Hi /)
FN3= - SkN (,—'\‘jj)
20
@
e
5
F\. ... =50(kN) RAEFEBCEANE—HEM L

&= << D



3.3

I o) PR AT B A T AR ALY

1 E R

=N 7

e 1< <> >



1. MR (Deformation phenomenon)

a

(1) BEmMZKRabN cdiRE LR, BRERE THIZR;
(2) abMecdir WFEiTBEa b’Me’d , HKEHREZ.
2t FAENBEKAMAR, BFrel ez Z1mAE.

e 1< <> >



—  —

2. ‘FHE# (Plane assumption)

AR TR RN

3 B T Hih £%.

!

8

A Y
7 ['
1
-

0, fE T Je R FF N1, B3

3. B 718134 (The distribution of internal force)

1)) 53 A

(uniform distribution)

— Iy
—

e 1< <> >



-

- J1 AR, (Formula for normal stress)

X, A NN, A AFHBEEEER, o NS S5HA

R RIfFSHME.

HHAINIESH (

hifef)

A AARSH C

EM 1A IE S, #RN1

k48)

N AW ARS, ALK




=. MREFRM: FFARSKIER A E YRR

1. 5 F1EA Mathematical formula)

2. &M A (Application of strength condition)
F

D BWERE T <o
(2) BHBRE 4> Non

o]
(3) Eﬁﬁiﬂ:ﬁ”ﬁﬁ FNmax S [O-]A

e 1< <> >



HIE3-2 —BBEANEAFERNEES L. T
P, B3 BN, & B REEm mR
mE . EH1F = 50kN,

R T R R K TAER .

fg: (1) fERIE

F,, = —F = —50kN

= —3F =-150kN ':>

& K< Dl



(2 KR A | | N—
F,, —50000 o] N F o o
17 4 T 0.24x0.24 ) l ' l 1
~0.87x10°N/m? = —0.87MPa ° |
i (—
_ _ Fy, _ ~150000 _ : $-1©
> A4, 0.37x0.37 Cm
~1.1x10°N/m* = —=1.1MPa 150kN

4 O max FEAEH) T EX
HAEN1. IMPa, &EM /7.

— > &8 <1 <1 > P



3.4 A¥liie PR D SERE

—. SEIS AV (Test method)
1. R %KY (Test conditions)

(1) EE: SNEE
(2) F#E: UERE-FRRG AR
(3) WrdERM: R BERRHES — R E K4

e 1< <> >



2. A% 2% (Test instruments)

(1) TENLEEH BT 7 gE iRl
(2) FEFFER




. PifiRES (Tensile tests)
1. {&BIHLPET B /21 R

(Mechanical properties for a low—carbon steel in
KR
S LIRS G

tnfE 1 (original gage

length).
1 =10d Bk l =bd

e 1< <> >






(2) B ( FA 1 #i£ )
Fl

RARFHIA BERRABIHZR, J =
MANH A (tension diagram) | |€

b
R E SRR AR
NT HERREER W, e
L 77 A% DR i SR B4 T A4,
BIEN11; [FEIREA 7 BRULIRER
MEBKE] , BRMNE. 0 & 7

A ],

Sy
>
M~

e 1< <> >



(3) MANZE

RN RN AR
REARIMER, AN - o
A (stress—strain
diagram) P

(a) FHEFER
AR 6 2 PR
BRI BN I B 2R Bod BLE 2 >

o)
i efE  (Hooke’ s law)

o=Ec , Fie

o,—  HHIRR

(proportional limit)

e 1< <> >



bR REIEH BB A

o, — PR ’
(elastic limit)
(b) JEARMEL /
4 15 7R B 4
R M R A R T 6& g
HARINM, XFHREHHN |
JER(vielding)i A JE RAE PR |
o — BRI 0 fhe
(vielding

trength)
S & << >\



(c) 4P B

O

MBRHEUR, M :
RS T RS, B f
S AR AT S B ). X T |
IR GRRATHE R i 2844 :

(hardenin
=X

AT %%&%%ﬁﬁ

(ultimate Strength) O f he

o

O 4

~

e 1< <> >



(d) R B

Her)a, RFEHERE
— B A R SRR T AR B 2 Hu i
945, B 4 (necking) I
R, — H 2 h

(a) Before necking (b) After necking

o
e —
I
< I
) o b :
o) .
|
|
|
I
|
f he

e 1< <> >



(4) {5 M i T L 4 =R

AENEE, BEREHEEK, BHERERE, WENK
Bl 1A 1, BEEREN 4, BiO4Ks/MEEImRAN
4 .

A F 5=""1100%
(percent elongation) /
BT w =" 100%
(percent reduction in A
area )

o 5% B, PRVE A/ # (ductile materials)

S <S%BIM L, PRIEJEEEA AL (brittle materials)
e 1< <> >




(5) EEER LA TEmELL
#H#FELH#E (unloading .

law) P

2 N2 A B B B
& 1R %R, FFZR B EER, 72 E
RSP, e 5 R EZE
EEH 2R R AR AR
HE w42 (unloading law).

Ny

e 1< <> >



MEGEL

EF R T IEM B3
sl B R e E ], SR
ANERET, WAFEE LR 1V
P FIT RE 2K 52 Y 5 K For 0K 1
K. XTI R AR EEL

& — PN (elastic

H

strain) 0

g — BHMNER (plastic

strain)
E=E +&,

IS\




E E

Strain hardening Nezdng

o ———
[ S ]

Yielding

Failure

Offset strain
(usually 0.002)

Strain. £

Yield Strength and Ultimate Strengﬂ% M \ﬁ[ \E‘ M




2. PR ERIRPRAVEBEMR ooz | ___

(Ductile materials without clearing
defined yield point)

2 BN AT H 0, R,
3. B ERRLIRET ROHL A 14 RE

(Mechanical properties for

o/MPa

a cast iron in tension)

o, — FERhLfi R R IR

E =tana HERFE

0.2%




F allure

BErittle Necking begins

Yielding begins  p,qtile

Falure

‘-.-- -‘
I'-"-"-"-'r
N = e

.

0 Strain. €

Brittle vs. Ductile Behavior &5 [I<] <] [>| [Pl



&b
He

141

a

SIS

X7

»

-

23

¥

1. 52363 (Test specimen)

1.5~3.0

R




2. B R 46 B 1 s—-et] 25

E4a i) SE 5 45 R R W

(G Tk BN Hs 4 I ) 39 14
HR & Fd IR R o 38 5 $i
{5 I KB ).

JE IRBr B S, ﬁﬁ#@
B, B8 'TﬁﬂﬂﬂT
ﬁ?‘fi%j( AN fE
Fe i, BR84S 3 48
B £ 56 52 AR PR

e 1< <> >



3. B R 48 i i) s el £%

(Stress — strain curve for cast iron in compression)

S¥Em KB 45° ~ 55° fli ©

< 48 B 5 R g T

i, R\ R EZE BT

BIR, KRR,

T 5 BE AR BR A& D

53 B AR PR H9 4~ 515,

e /%

e 1< <> >




3.9 T2EEK

1. RN /1 (Ultimate stress)

MERRA BETRIRe, M o, FREWRFRPL ) ERERE M. A7,
HH o, X~
2. YHPM. 71 (Allowable stress)

AR T 1R R BRI R B 77, R BT R & SRR AN VFR M. 77,

O-ll

HIcIRR. [o]= T n— Z£ 2% (factor of safety)
O-S
BIHEM AL (ductile materials) lo]= n—

S

HJetE## (brittle materials) [o']=ﬁ
W & << > DI




3.6 Fdm IR ATFEYIREIX T

© HETTWA, MEEZETE,
DA BT AR P

F

Gmax = (_N)max

Ay SEOAR R o= N

A

BEFAF

“—

< [a]

H A
M 77, Bf

1 _E1F

2

e 1< <> >



» FIFHBRERMF, v CASERCA T mE 54 TAE:
- 1. mERZ
AR LRI RS 28 RME R

CHFRMNT) , BBRITIEN I SWHMNTT, #IJ
%ﬁﬁ%ﬁ N YA
2. [H Wi
Eﬂﬂ#mﬁﬁﬁﬁﬂﬁg,&ﬁﬂmiﬁ
A > F_N
o]
3. WiE R

SR AR RIADR, B VP AT 3R
Py l=dlo. & [ B P




BIE3-3 R GERE

NPE L

b, ACFFEIFIIR 80x80x745i4 4N

B, ABFFEIPR 105 TZ4NHRR. #88023540, FHMN
RWFA]frER [F].

71lo]=170MPa

e 1< <> >



B: (1D BERANAXNR, ZI17HTmERTR.

e 1< <> >



& RARTFETEN

D F,=0 Fysin30"-F =0

ZFx =0 Fy,— Fy;c0830" =0
XL Fy, =2F

F.,=1.732F
RN 1S

A =1086x2=2172x10"°m’

A, =1430x 2 =2860x10°m”

e 1< <> >



(2) ¥Wa[#HN
[F\,]=[0]A, = 369.24kN
[Fy,]=[o]A, = 486.20kN

F.,=1.732F

(3) BAFHVF al i

|l F = [ Fxel — 980.7kN
Fi="01"=1846kN F,= 70 .

(4) E&w: Wolfr# [F]=184.6kN

e 1< <> >



BlRE3-4  RIHEAFACBE BIF COREEAE CR, BimfE R &+ /1 F~25KkN,
CL 50 COFF B B 4% =20mm, Y-F B2/ [o]=160MPa, B4 COFF 54
B, H3K:

(1) GHRFRT e [F]; %
(2) #& F=50kN, &1t COF I B A2,




fi# - D
(1) RCDHFHIN A

3
ZMA=0 FNCD=5F 7/%14 C l
0
|

o= Fren = 3Fz/2 =119MPa
A td” /4

o <|o]

(2) GV R] gk [F]

Ry, Fyep 1 Fl
EEI O'CD FNCD < [O'] I‘EAJ
A C B




, 3F ~
f% NCD _[O']A_7 D

A r
* s l

?
(3) #F50kN, &itCoFER |4 B
F
H Ocp = D <|lo] 2a | a ‘
I
& 4> Fao _3F/2
lo]  lo] K F
Foy, NCD
nd® 3F/2 ’r 1 l
] =
4 [O'] FRAX

— =24 4mm = HUA=25mm 4




3.7 #hm LR AT X5 A LXKt

—. M (Axial deformation)

1. YmZH (Axial deformation) Al=1 -1
2. Hmp2EE (Axial strain) H:

|~ g 1 B




f’ﬁjﬂ
e
e i
e y
e 7
e >
e >
4 fﬁ’fﬁ" 3"'
q e
G
h 4
5 =
»‘)’
| 4

—. KM (Lateral deformation)
1. #EFA (Lateral deformation) Ab=b, —b

2. TMIMNAE (Lateral g = by—b _Ab
strain) b b

=. VYAt (Poisson’ s rapi;e*
£

g'=—ue U FRAEIEE (Poisson’s ratio)

e 1< <> >




.
LRI TR LK S HAREH — 2

EIEMEEEAN, 1

AP

W (

(Hooke’ s law)

= ) 5N AR RIE EE.

PR B

A
22 o=FE¢ ﬁ =0 —l =&
A l
EREEn A=
EA
AP E RN EE (modulus of elasticity) , EARR

J£) AIE (rigidity).

e 1< <> >



#@E3-5 K A—ARE M EFFABCD. BRI F=20kN, F,=35kN
F5=3bkN. 1,=1=300mm, /,=400mm. d;=12mm, d,=16mm, d;=24mm.
K

(1) I-1. IO-I. ITI-TIII#RME Ry 3:/Esh )T B
(2) HFHRIBKIEMN /] 0par

(3) BEHEMAE KA




ff: RKXBR] FKy= -50kN

IOy —
(1) T-T. O-I. III-TII — "
T ) 3l 0 5 1 7 B
F-F=0

Fy; =20kN (+)

e 1< <> >



Fy,—Fyp =0 F—-F,-F;,=0

Fy ==50kN () Fp=-15kN (2 i o 5 iy






Fyy=20kKN (+)

Fyn,=-15KkN (-)
Fn3=-SO0kN (-)
F;:s Opax = 176.8MPa
DCBX O'DC—A——].].O .oOMPa ( ) EQEEAB&
] .

e 1< <> >



|
Y
|

(3) B iﬁﬁﬂﬁ hL 7% B ADITF IR TE

Al = vl =2.53x10"m Al FNZIZ =-1.42x10"m
EA EA,
Al = Iraly =—-1.58x10"m wu, =Al_, +Al,. =-0.3mm

EA,
Al =Al,+ Al + Al =-0.47x10"mm

e 1< <> >



Bi3-6 BT REHBRMAT 1 M 2 Al SaFmesEE,

P SHELXIR o=30° KAE, KEWAR 1= 2n BRHYA
d=25mm, SIS E210GPa. WFE S AL RE—EY F~100

kN, i3k ARKINLEE A4,

i

B W

@ @

e 1< <> >



2 Y
B / C ];1‘\“ [%2
@ ©)
@ @ 21
X
\/A
VF

#: (1D FFEGTE, RFFHH 7
Y F.=0 Fy,sina—Fy, sina=0

ZFy =0 Fy,cosa+ F,cosa—F =0
F

FN1=FN2=2 ‘
cosx e 1< <> >




(2) BRI N
A11=A12=FN111= Fi
EA 2EAcosa

(i)

B TR RRESG, PRI E—iE.
s 1<l >l




A

PAPIAFH G K BB, M C4, NERIER AR T 4, B
RASKIGALE. A4 BERASNAE.

BFAR/N, AT 4, 4, 7 AT R 2

Lk, MXT 4

AA A4 = AA"

Al FI

=1.293mm®)

AA=A_,= =

cosa 2EAcos’a & << >



BE3-7 BR=/AEABNAC FFRIEEE £200GPa
A4,=2172mm2, 4,=2548mm?. 3K éﬁ1}0kNﬁ*ﬁ£H¢]4’z@.
#: () BTPEIRATHRFLMI U ”
Fy,=2F
FNZ — 1.732F 30°
c @ A Al AAIIA
1 %% 2 HRE 2 . !
(2) W y
Fyl Ry
AA, = Al, = N1 =1.198mm
1 : EAI %\(\A X
Fy.l, ks |
AA, = Al, = = (0.765mm

EA, &4 <>



AA; AFTRA RN
A,A'=A,A+ AA" =
Al

cos30°

2m

AL, +

A A, = A2A0= Al, 4 .All o
tan30 tan30 sin30

A A, = .[(AA,)* + (A,A4,)* = 3.78mm




3.3 H5 R SRA T

—

A (:T-_‘:ZK*@E A 5F|] gg@“

1. T#5EH] (Engineering examples)

1) ‘ Bolted ti
( 1 ELE (Bolted connections)

W2 #E (bolt)

(2) #£7:EE (Riveted connections) BI4T (rivet)
=

s 1< <> >



2 (Keyed connection)

F2Z(Pinned connection)

A

e 1< <> >



2. 3% 71%F | (Character of external force)
CAERET AN Hil
BHZRARNEE. A (&

M. fEHSMHERIERFATH
RIEA.

3. &% F = (Character of deformation)
B RAEFAT R TR EAHM
X 5 31).

e 1< <> >



4. RO BIF =R
(Three types of failure in connections) (1

BYDI A

HIET R BY DI BY W, a0 n-nii BY WY .

(2) FEBIR

5T 5 WBR 7E AR EL ek i b PR BT B 1 458

REERRS), KAEBIK.
(3) HrfpaEIR

PR TE 32 94T FLHI 58 R B AL
RLFIK, 5o TEFER AL i .

(shearing plane)
-n

F

e 1< <> >



—~ E

JOIRI N 73 50 #

1. 8 /1t H (Calculation of internal
force)

Y F. =0 F—-F=0

F,=F F - 89}j(shearing force

2. YN 71 ( Shearing stress)
F,
T=—"
A

AP, £ - BYJj(shearing force)
ABIVIH AT (area in

shear)




3. 3R F &4 (Strength condition)

FS
T="X|7
<[]

[z] AR VI A
(Allowable shearing stress of
a material)

[7]=""
n

Tu - Biffﬂ*&ﬁﬁ)ﬁﬁ

(ultimate shearing stress)

n — B2 KR (factor of safety)




=. BTEKIN A5t

(Analysis of bearing stress ! P
gt sasmoemon  ~ -8
T L, &2 I R R B A |
IR, BN FF/E (bearing).
F _,F

fEEMmE ERES, BRAZF
/& 77 (bearing force), 3Fid
AF
1. ¥5 % /1 (Bearing force) F

e 1< <> >



2. 5F R M, (Two types of bearing

failure)

f—a

(1) 2R E R

F | r
(2) PRAFLGERME ~ | —-—-—&—--i ..... B

3. Y5 /7 (Bearing stress)

Oy,

S

F
Abs

F-5E /1 (bearing force)

A, - FEHEBMEI (area in bearing)
F

4. 55 F %A (Strength condition) o, = < [O'bs]
Abs

[O-bs] _-‘Lfli)Eﬁ j?‘lc

&M 77 (allowable bearing stress)]ﬁ

I < > D



FEmDMmRTTE

(1) HEfihm A R AT
A NERREAEERY

A

(2) M A

b

FrERI R HISL PR 52 T 0

qif, $F,

__\.[I

=dxh

s, e

!

ﬁﬂﬂ‘, Abs %iﬁi‘%ﬁmn

~

FT7s.

M

T _E AR T R

e 1< <> >



1. RAZ R E (Check the intensity)

r<lz]  on <o

2. & ITEE (Determine the allowable dimension)
F
4 = ﬂ Abps >
[T] [O-bs ]

3. K50 # s  (Determine the allowable load)

F,<[7t]A4 F <|o,.| A
4. BEIR %M (failure conditiony > T,

e 1< <> >



BII3-12 %R 5B FRER, C MK ERET0m, #BIR
TAOXAX =20 X 12 X 100mm, £%:3 K ¥ J1 R FEM=2kN * m, &

KIF RN 18 [ 71= 60MPa , ¥FHH Y.

i D E‘ijﬂ‘j I:O-bs:l = 100MPa. "lit

RAZR IR, /' \
T /NP
.
|

Sy
_
- s

|
. (1) BRI E

2M, 2x2x10°

F

5

F.?
2

=Me F =

d 70x107°




/' \\\§

(2) BBy pE T a /\\\\\ F
FS =F \ _ZJ /
‘ ; \ / ,
3
r—& LI —=28.6MPa < [7]
4 bl 20x100x10
(3) BEZFERE
3
o= L= B _ o0V g5 smpa<]o, ]

“ A4, Ih/2 100x6x107°
ZFL, #imEmEREX.

e 1< <> >



Bl 3-13

— T ERNE S,

E504h 51 F=18kN, # &

AR B

BE5HAN &8mm F

d,=5mm , 541 E& &=15mm ,
HETM R RYIN 18
[7] = 60MPa , FRHFEMN TN

[0, ]= 200MPa . R IZEH4ET RS,




fR. (1) HEI21wBE b~

Fl%////é

%///////////////%

=

L



(2) BBV E
[l

B ) o
JHVER AN BRI B 7 « V \ H v

i

BIII

Q) FFEBERE 5 <265

i3

F
F.=—
S 5 d

By T

A

4
r=§=51MPaS[r] F /!%
A 2 2

X RETEAHSE, SMEH ‘%‘
F.

£y

N di)F I‘ﬂ%iﬁﬁ s 0 R

.= ==150MPa<[o, | MBTREZEN.

S

A, 1 e 1< <> >



///4

Ny

(1) #H¥TRIBIYI

(2) #HETHFED

ali

A A

][]

@:{ Abs

e 1< <> >
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kM. A7

360MPa, ARk BE Y

PSRRIV

F=400kN,

#3-14 MERBFIBRRNMES

o]

440MPa, FAHR BB ) 5 BE AR PR 7,
&/ NLE R RPIPFIREE 6 .

e 1< <> >




M
lepr
= ) —

-

2. (1) =hs2o4hmEgE T

e 1< <> >

d&=34mm

F <|o]

F

A :TCdz/4




e 1< <> >

0=10. 4mm

#:  (2) BWRKIBITIRIE %4



—

BilR3-15 —PET LA U N IET BB iR, iR SI4ET A
BLAEFE. H4TER d =16mm, PIRKIR N b =100mm,

d =10mm, F = 9O0kN, 4T VR 12 (7] =120MPa,

(6] =120MPa, AR VBN /] [0]=160MPa. RBIAZHNET
HLHmE.

o

o

/////////////////////////////////
%&&“&&&Q@x .

e 1< <> >



N&&“&&hNQEQQQ

e 1< <> >



Fi4—" . b & O :_f
::F/4 | oD |
jﬁ‘ (1) REGUTHIYIER A TS HN  F/A
HAMIAT U B9 71
FS=Z=22.5kN
F, F,

: S =112MPa <[r]

A nd’/4 & <> DI

T =




(2)

AT
_F _Fj

od
(3) BRI

O-bs

REZIET K 5T &

550

K FINF/A
=141MPa<|o, |

RGE )

F/4

| F/4

F/4

@ F/A

@ F/4

F/4

Fl4

3F/4

e 1< <> >



L=t 3Ft g9 aMpac|s]
A, (b-2d)t
B ELEREN

&= << D



P4 MR

e 1< <> >



P

1 #h3AFad T

4

(Example problems)

LA

. L&

—t




e
e
o
fatass

-
f—

e 1< <> >



< 2% E (Character of external force)

MAT

—
e—
—_A

X

A

1135 B

P E A RS TR BHAER

TR TR

B4 A (Character of deformation)

R

¥ 3.

BRI EA

-2

= S B 28 1A

e <<l D -




4.2 INDHTRIEGY T

— JMAEERTE

r/mln

Mzhge  EzhE B

M—EREMENABEE(N « n p—3hK%E( r/nin )




4.3 MHESIAIEH

W AKITHFE (Calculation of internal

folf(ijel)ﬂjj(Calculating internal force)
JHE (Method of sections)

26 n-n R A AR K SR TR ER
MRS R X,

> M, =0

T=M,

e 1< <> >



2. A FF 5 B E

(Sign convention for torque)

KA FIRREEN, =71 RE
I B HENIE, RZ AR

3. 1% & (Torque diagram)

FASFAT TR 2R 28R x |/oR
BREmMNAE, HEE THEERN
Abbyr T RABRETE L HE, ER
HEEE x ¥ L7, ANHEEE x

MmTEH. T}

i :




BldR4-1 —FEshBhnE AT, H¥%E n = 300 r/min , E3h5
AANRITIZE NP, = 500 kW . EATHEABEEAFERNIIZE, =4
METEH I Th 2 RI8P, = 150 kW , A, = 150 kW , P, = 200
kW. A E.




B THESNIMERE

=951

M, =15915 N-m
M,=M,_,=4774.5 N-m
M, =6366 N-m

e 1< <> >



HE A BAER—&m
2-2 & ERHRE. R% TLANIE

T,=—(M_,+M_)=-9549N-m
RN, W T, PR AEME
A3, £ BC B

T =-M,, =-47745 N-m

o g
@

e 1< <> >



/A M My g Moy

A, 7E BC Bt tlﬁ
T,=—M,, =-4774.5 N-m

1 3
7 AD BB g ¢ A Y

Mo
T
T,=M,=6366 N-m (@— . K,
3
R HEEENE, o

W HFE B SE PR RS S51HEAF S HIE. 6366 N*m
M th 4146 ®
MEIT N, s KHFEE CARA. é

T 9549 N-m 4774.5N-m ‘

9549 N'm

s < <D<




4.4 WOOWRAREW

MEER: BE o< lloro(ro—f%fﬂﬁﬁi@fé%)
—. M5 %r (Analysis of stress)/

R ———
[ [ a b -

Ll % |

\\ \ _\¢\ \d

N e e

1. SEXGH
(1) BIAmL, B,
(2) FEin—Xt4h 7118,
2. LW 5

-

(1) EMEENEREBLHIR. KAhm %

Al EERY R AL, RESHZEAE 7 XS

(2) FHREEHBR 7 H—HNAE ¥
(3) B FEFE M 23 SR /AR R K/

TR
IS5 A
.-. ! p ig |

N ﬁi'////a n
g

—

03T



3. #if (Inference)

(1) BEBmLEEENS, R
AR5

(2> VIR A375 18 3 B 425,
518 @Y.

A A& R A TFEREMEY, 4

HEBEHSE, TR\ AEEE R 5 & R 4L
VIN 71 BUE 2L




4. #EE /AR, (Derivation of formula)
j TdA-r =z'-rj dA=7-rQ2n-r-0)=
A A
T
2t S
e X 0 8 BE R 130 1 3% i A A T b VI ) A 3K
EHEAHENESRD LRVIN B350 M0, 5¥REH,
fem 5B R —E.




. VN1 EFEEHE
1. R AE. A (FFRRE

D RAYIRI,

i ]

Yy
HAymT y #F1T. ‘
e P4 7 "/
F =0 A |
Z d 5 :T!_ __lr ¥
M AIGR 7 dy dz /

KAMES, TR, A — A / dx

H¥ N (r dy dz)
dx

e 1< <> >



2. B PR

DM =0 DY F =0

FERTARN L. FHPHELEBEX g\y —
PMHEE, ERHARP—XALTR Pl l
.

BAERAE, HEA (Tdxdy)dz &) |7

WHBE SR — /8% (rdyd2) dx o+ L -7
KEHSTRAAR, NTTAR ¢ =1 / dx

3. VN1 H%5EH (Shearing stress theorem)
B mAMHEREFE L

#HiEHE (B E) ZW PR L.
4. 24iB8TY 54k (Element in pure shear)

LB

- ERABVIN AL

a!

K118 7[Rl B 77 4E, HRK/MESE,

R 7, MK 2By it 5



I

=, WYIMES

(Hooke’ s law for shear)

AN YIRCP S Sk

_re

7T

A, r AEERERNHFEZ.

EEE R H AR A, 25 0E M ER—EEA
B, 5 # (EHELEFET T) BRIEL.

e 1< <> >



T re

T = 5 Yy =— T
2nr-o /
N TE5 o ZAMEHEEER THEE ¢ 5y
IR X R
T=Gy

O

SRR AP BT 80 7 1 ¢
.

(Hooke’ s law for shear)

¢ —BIVHEE

E
2(1+ p) 0 y

e 1< <> >

ENBREERRXRR 6=




4.5

=

AP IR

APt ANS

S0 otk -

akig i p

B 4740 44

WAL T
1 i R izt

1

AT 73 A R

l

| MBI A AR

1

L AR

e 1< <> >



—. IR AR (Geometrical
Relationship of Deformation)
1. REIR

(Deformation phenomenon)

(1) HRKAEL, BKEARE;
(2) SN TN ESHMAEE
(3) RRZEZRITFANEL, RE5H
2% R .
2. ‘FH B % (Plane assumption)
R AFH AR , R
Ja VR 9-F .




3. JLfI3k & (Getrical relationship) 7

Wi y A EE L
F— R4 BRPINEE, de
& b-bEEAAN T a-a B
SN TH — ST R R 2R
E— N AE.

ZiL¥R 0D EE— RN MLLEC WHE T —MNAE
7, , IR LA LE— A BT M A
GG' pde
EG dx

Y, ztan}/p =

e 1< <> >



—. YK % (Physical Relationship)
i 1 8 P

T=Gy

7,=Gy, =Gp£

A—BAEERVINAT,
BE, HXES plIEH, 7,
=N

dIT
llg
Ay

e 1< <> >



=. #J1x& (Static Relationship)
1. ARB & (Establish the formula)

Ipr dA=T

P P =
I Gp::diT

GccllioLpszﬂ J,p'ad=
d(o= T

dx  GI, oo R 7 — BT LS
R % R B3 rp=I—p p— SR 770 5 BB O (B

P

I,—714 :Ea]XTIEIIL»E’JﬁW.

&w




2. Toax FITHHE (Calculation of z..)

roo= Ipny _ 1T _ T NN
I p IP I/Vt
o To P 0
pmax
1 P
W,=—"
" Punax d4

W, FREDIHA T R, #4789 mm3 B m3.

e 1< <> >



3. IR HEE A EAIHE (calculating the polar

moment of inertia &section modulus under torsion)

(1) sE.OE#Em

d4 =2znp(dp) d
d
[ o2dd = [2270°d0 = ™
I,=[ p’dd=|*2mp’dp = !
W - I, nd/32 md’
o dl2 16
(2) 20 ERE Dl 4
4 4
Ip=7tD(;2a) . a_i
TCD3 Y D ;
W,=—"(1-a")

16



Bl Eia-2 BT 0 EESME2-100mm, A A =80mm,

M=6kN ® m, #=4kN * m, B HEE 6=80GPa.

(1) E3HEsE

(2) REHITKVINT, F

2] .

~~

’:j:EHj/ N

=

e 1< <> >



f#: (1) BERhpHEE

BCBx  T+#,=0
7,= —4kN * m (-)
ABE.  TytMy,—M,=0
7, =2kN *m (+)
B NH R R A AE BCB

7...=4kN ® m

2kN ® m

4kN ® m

L
Tg //Mel Mo
(¢
& K =B B



(2) k¥ ®RKVIN A,
FREHEMNE

Tmax
Tmax =
W,
T
= s s = 34.5MPa

n 4

| N
16 ( ) Thax

BAVIN N REERENEGR L, B —
i BT 4.

==




. s %Y (Strength Condition)

L BEERER -
(Mathematical formula) Tnax — W <l|7]
2. MK NH (Application of stlfength condition)
Tm X
BIER s < 7]
Check the intensity) °
- T
it A W, > Tnas
(Determine the required 7]
dimensions)

i 8 VF 0T 87 T.. <W]Ir]

(Determine the allowable

load) %M@BM




il @i4-3 BB B B, ABERIEH 1R d=120mm, BC BRI E &
d,=100mm. 1 S{BEERAM, = 22 kNem, M; = 36 kN *m , i, =14

kN » m. SRFERIFRVIN /(7] = 80MPa, BB 1%l K 52 .

e eSS - e
3 B PR T R —p
T, T 2x10° " rooc
T 1 max =1 = 31 = x3 22 KN*m
W, mdi 116~ n(0.12°)/16 [T
— 64.84MPa < 7] -

T, T, 14x10° 14 kN*m

TZmax - _ 3 - 3
W, nd:/16 m(0.1°)/16
= 71.3MPa < [7] A b, 2 2 R EBERR < B D




Bldia-4 sEORERBIATS.OERMH2 (Bas b) o8, #H% 718
Fu AR 1 I9ME, RKVIN WA, 520 BB A S
B2t a= 0.8 , R0 EE@BIMEANLOREBEER
ZH AR EEL.

T, WEROLREREBRERAL, Z0E
AN SMETAA & B X
W RS, N HE HHES,

wh T.
25 7

max1 ~




W W % 16 16
H nd; _nD;(1-a")
16 16
e D, _ # L 1104
d \1-0.8

PR R . WK EEAE ], SR h A B 2 LU SE T PR R BT 1
R
T
A, 4(1)22—‘122)_ DX(1-a%)
=

=1.194°(1-0.8°) = 0.512

ndZ
41
TERAVIN /TSR ER T 0RO 3 E, BN A e

% <<




4.6 EHiaIAPEILIS KT

—. H¥Z ¥ (Torsional deformation)

1. R VSR R R L £ R AR 1)
dp _ T

dx GI,
He do ASRMFEN dx BOW3 R 18] KIAH XT3 5% A

KA 1 W—BTPmE R AN HE A ¢ TR TAHE

¢=Ld¢= idx

'Gl, & << > D




Tl o—H A

¢

Gl GI, HAEHRIE

2. BT KB M (Angle of twist per unit length)
, @ T
=~—=——(rad/m
? [ Gl (rad/m)

3. MIE % (Stiffness
Prax < @]

/ _ Tmax <
(omax GIp —

max

Prrax =
GYP T

(@' #RYEYF AT B

condition)

[@'] (rad/m)

L8077

VANEE LY

(Allowable angle of twist per unit length)

e 1< <> >



i 8i4-5 BRFEMN, CHER E40mm, &~400mm, #18} HBY 1) 55

M BB =80GPa, @,~1° .
(1) ADFHIBKYVINJ7;
(2) fﬂt—?gﬁq¢ A

f#: EHE

max

o1’

Ma 2M a

~

= 3M
RN RN

Q- @ @

(GI

Y

GI

€ )x—




M, =292kN-m
(1) ADF R K YIN )

T . = LS = 69.7MPa
t
(2) ¥ Ao 4
Pca = Ppa TPcp =
(3M 2a M, a)x180 _ 33
GIp GIp T

e 1< <> >



Bldi4-6 FEIREREfEshE & 40 SN BENEHIK, HWE
AP % D=76mm, B ¢=2. bmm, & IEFIFEFEM=1. 98kN * m,
MEEERYIN S [7] = 100MPa, Y ERN ¢ = 80GPa,
R HA L’ 1 = 2°/m . R HEKITRERNIE.

e 1< <> >



. MNHESFTHEBNEE I M

T=M,=198 kN-m ( r 14
HH{JP‘]\ ﬂ‘*’ﬁ‘:ZHﬁ ¢ o . al D
a=L_D-20_ 934 '
D D
4 P
[ =0 %) 5 83510°mm’
32
I
W,=" =2.06x10"mm”’
D/2
T
o R 4 1 T o = ;; =96.1MPa < [7]

t

T 180
HAERSE P = x 00 181 /m <[]

of, = EENS




B2 O SON R — B SE O, 54 £,,,=96. 1MPa

= Lo =96.1MPa

T —
" ad’ /16
SO ERN E47. 2mn
2
JHIE RN Ay = “Zl =1749 mm*

(76 —71%)

POMMBEERY  Ay=—  =577mm’
BB KR, SO S T A R T A,

A, 577

=~ =0.329
A 1749

EERKUIN ARG LT 2500 5 8 b s O [J B, B4 4L
& M




BlRA-7 PR [E] e WO [ B AT AB, FE&RTH CAL 2 — A~ J1R%E

MEIER, W
fA%E.

S

FizR. ERFFHBRHERIE GL, ERFFFEMH R

e 1< <> >



B ZWAR, RZUARR 11HE

X — IR R &, 0
B — MR T
FRZRERE %02

CE T AH XT T PR 1] 8 v A0 g A M,

BRI 5 £ M % (( (. (
A C

I

%M%BM

[
=




(1D BRI ATGE

Pac = Pac
(2) HYHERREIVAN R G IE
Ta M, a
PacTGI, Gl
T,b M,b
Ysc =61, G,
Y M, ,a
eB b
M +M,—M, =




4.7 FE T2 A T b IR %

—. EAHS (Basic
FEREF, WA

concepts)

(warping) TAE A& FH.

AAAAAAAAAAAA

AT H 5% Je B AR

11K 2k 2

o 1< <> >



(1) FHEIERERAEN AT 2K 4™
il (warping) , HAFEEMEMRZIM1EL
F, Himi el Ll HE ey, HAHB R Em
R R E s ME. B8 MR RFUIMN
HNMEEIEN ). X—IFHRMRAN A F (pure
torsion), BY G H#H# (free torsion).

(2) HHRRIRZRZARMAGEE B@ M, WAHSHEERRE
R HEEAR, X EHEESRD LI ERMIEN ). X—FHR
M L5 (constraint torsion).

e 1< <> >



—. ®AE M (Rectangular cross section)

TS HH L B, BT V) N o
RIFTR, 4% E&% REVIN 1B RS
34 A0 V) KA.
BAEEE ENRRKVINIREE [

Kiakh . g

T = _ 2
max I’Vt I’Vt—ahb /

Tl 3 Tmax \ |
=i \o=Bhb \_

Miah /RN YINA ¢ ML R
RARVINTI, H T = VT

_—1T =VT

max

ﬂﬂ!ﬂ_ 7y




=. KHE

% (Long narrow rectangle)

HRN
2 A
Vet JE T R L 411 1 10 4 A 15 L IR ‘;
]
VIR A FEI K0 & AL 77 038 5 KR AR B £ :
A %
R R R0 TR AL LASMS RS i,
i
RESETRER 7R K |
1 1 |
I, =-hé> W,=—_hs’ b
3 3 -t |
F4-1 EHBEFEARBNNERK B v | o
hib | 1.0 1.2 15120 | 25| 3.0 | 40 | 6.0 | 8.0 10.0 00
o 0.208 | 0.219 | 0.231 | 0.246 | 0.256 | 0.267 | 0.282 | 0.299 | 0.307 { 0.313 | 0.333
ﬁ 0.141 | 0.166 | 0.196 | 0.229 | 0.249 | 0.263 | 0.281 | 0.299 | 0.307 { 0.313 | 0.333
vV 1.000 | 0.930 | 0.858 | 0.796 | 0.767 | 0.753 | 0.745 | 0.743 0.7% élﬂ,» — ?ES




FOE ZHE

e 1< <> >



0.1 RTB/wIaH T FRE P

—.  LFEsef (Example problem)







—. EAEMS (Basic concepts)

1. Z A (Deflecti
(1) 3ZJ1FHE

on)

s (BB FM{ERS&EE TH L.

(2) ZRTEHRHIE

R HI A E 25K Bl LR, 2T Ja BN Hi £k,

2.4 (Beam)

DA S #h 2R 8 3 A4
3. F&S i (Plane bending)
{ER T2 ERBFTE A IEREN RN AR A, Z AR G 3k

& — R AE X RIS FRT

alaliog

T

|H

] Hi 2%, lzﬁl%‘lﬂﬁfﬁ%j

K

RSl



2 NCIPa pei]

P SATL T
b7 Fl— P 1




4. ) 2R KR4k (Representing a real structure by
an idealized model)

(1) R4  BEBENEZERAEE.
£E 41 77(concentrated force)
(2) BRRE = & /8 (concentrated moment)

\\\\\‘j?%ﬁé%ﬁ§1distributed load)
(3) TERHIHRE AW;W |

wotter B [T

support)




)
t
r
po

D

u

in S

(p

B

X,

7

&

27}

7




5. B ERKEAER, (Basic types of statically

determinate beams)
57 % 5

(simply supported
beam)

SMER

(overhanging beam)

(cantilever beam)

v\

\

P!

Val

P

e 1< <> >



—. WAHitHE (Calculating internal force)

[(#4]] 2 wE, £ a 1

SR ¥E A% bR b 9 A | - iF
. RXHERT B
‘ l ,
ZF _0 RAx_O |
F
ZMA:()’ FRB:_a Frax A d B

/

F(l—a)
YF =0, F, = l il




RAJ—RRIE

> F,=0,
> M. =0,
=3: L AL Ap

Fg=Fy, =

F(l—a)
l

M=Fy,, -x
" 5§71

. B

1. 5% (Bending moment) #
LR, B

w1

HT

Al

1

T 9 A 70 (R

FCAE A i 3k

|I-I-Il

2. BYJj(Shear force) K

WS, B

7T

qi

Al

1]

=y

HAEH &

T H N .

EQAX 4

=




—. WAORFSHE
(Sign convention for internal
force)

L. YRS
(Sign convention for shear
force)

ffdx TRERAE 2 3% ) b 17 A6 6 1 R B AR X4
I}, A m-m b FIBY SN IE. BUEdARBRE
R EH#sha S I 1A IE.

15 d bl B 72 S () T T A i ) DR X 4
Zhif, B m-m LI BY T8 0. B d A R
Ul gzl bRl Skl




2. IR S

(Sign convention for bending

moment)

éldx MRS T (BZBR T

e ) B, BB r-n b IS AIE;

Mdx BT BN (BT
E) N, B8 e ok S5 N,

)dli\




BlEEs-1 BRREFERERE. 25 A £, B E> F,R~ta. b
il 1 RN RAREE E . F EAEBRERAKE RS

.
B: (1) RBHZRI Fpy M Fyp
ZMA:0 FR?! a F1| FZ

E F
> M, =0 7

—F. l+F(-a)+F,(I-b)=0 b

/

F(-a)+F(-b) F, =T+ 5b

! T EE

Fy, =




ic £

L A RIBY S A F F, T ., Fll F,

ﬁ%%ﬁ JIE, H@&]@E 16‘ D B

AEH, (AR % . -

J.: 1 . p w7

b

ZFy = U FRA _FSE = 1
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3. M (Product of inertia)
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e Slz"ﬁ“%%/!_\\:—ﬁ'c (Parallel-Axis theorem for

moment of inertia)

y, z — B — X Aabr

A

C —BmE L
(a, b) —FBOLGE yOd%ﬁ%%?Fﬂ@&HﬁT

0




Y A48 o iy (FEZ oL )
I,,1,,1, — &EXy, z 5K 5N 5
R
I, ,1,.,1,,— BENELH v, 40888
AR PR,
CAERETE LMy, 2: KB EE AR AR,
RET N SO TATH v, 23R A F
A, MPATBH AR
I,=1, +a’4
I.=1_+b'4A

yv., z,— SEBIMKEL ¢ BS y, Z81F4T

< |

Iyz=I +abA

Ycic

1

0,

e 1< <> >



—. HEHB PR

AR . R

R ( Moment of

inertia & product of inertia for composite
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(Stresses in flexural members)
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1. B IER (Deformation phenomenon )
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=. %Eia‘%fé (Physical relationship)
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v AN HE
(The applicable range of the flexure formula )

1. EREEEA
(A11 stresses in the beam are below the proportional 1limit

2. BEF VIR /IR (The beam with the shear stregs), > 5
3. FIZ # (Plane bending)
4. EZ (Straight beams)
=. JmEEXMH (Strength condition)
2N BB K TAE N I A A R VN .
M

1. B ZFRiER, (Mathematical formula) o . = # <|o]
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2. SR E MK N (Application of strength condition)

M

(1) BERE mx < [e] (2D
w

(3) FRHFTRE M,
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D. | ROELDITILS B SR KT
— . R _ERIYIMN 7] (Shear stresses in

beams)

1. FJER,

o |

L\ 2 (Beam of rectangular cross section)

(1) FIME% (Two assumptions) q(x)
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(2) 4Kk (Analysis

method)
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(3) ARHESR (Derivation of the formula)
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( The shear— stress distribution on the rectangular
cross section )
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(Definition of Strain-energy density )
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(Calculation formula for Strain-energy density)

1. B[=

N ARET, DEARREN

THER |

EA

(Strain-energy density for simple stress-state )

v

_1
€ 2‘)

> E
= — = —¢&
o2k 2

o€

1
) 2E 2



2. EANENNERNFERN, BTN TREERERN
(Strain-energy density for simple stress-state )
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58 & ¥ 43 (The failure criteria)

\ EREP Concepts of failure criteria)

1. 5|§ (introduction)

EBE o - D o

B2 B oA
(strength condition for = o= Mnj <[o]
normal stress) N F,
WU r=2<r)
A
LI i fE 5 F FH & r = Tpr;x <[r]

(strength condition for )
shear stress) . 'fzmax <[r)
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- J 5

2. 52 11 L2 (Concepts for failure criteria)
kT “MtERERBRIGER” KR X




’IJ l 9

R RHER RN IPRE T BIRN K —BIRAR S5 1T 5

e AR R

A

PR e A X el 5 ) R Al AT R A R B 1)

R APREN K RIE R , REMAPRIER &N PIRE T K550 E %

A
I

EHAEMR

52 5k 7146 F T A E AR AN R BRI R IR R T E

FAIAFE RS AT LR R B, i [F] — 22 B B3R I v g A O

—ANFEFE R R TG E R




.\ MREFAWRE (Ba. 53EE)

(Two failure types for materials in normal temperature

and static loads)
1. BARFZH (Yielding failure)

PR B8 2 9 28 1 2R TE T 7 Ok HLOE I T AERE 7D,

2. HFZZ%B (Fracture failure)
(1) Hatelrs o8RRI T RAR M.
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(Maximum-distortion-energx criterion)
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(Analysis of plane stress-state)
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(Maximum normal stress and it’s direction)
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(Analysis of plane stress-state with
graphical means)

—. 2/R[E (Mohr’s circle)
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(analysis of three-dimensional stress-state)
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§ 6-7 #%&E ¥+ (The failure criteria)
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.\ RREEE® (Mohr’s failure criterion)
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